Seven independent assessments of diagnosis were obtained for 92 records of nontrauma emergency department visits in Saint John, New Brunswick, Canada, in 1994. The hospital database was 1.18 times as likely (p < 0.05) as six external physician raters to classify visits as cardiorespiratory, which was consistent for high-and low-pollution days, k was 0.70 (95 percent confidence interval (Cl) 0.68-0.73). kfi were: asthma, 0.69 (95% Cl 0.64-0.73); chronic obstructive pulmonary disease, 0.78 (95% Cl 0.74-0.83); respiratory infections, 0.53 (95% Cl 0.49-0.57); cardiac, 0.84 (95% Cl 0.79-0.88); and other, 0.66 (95% Cl 0.62-0.71). Substantial or better interobserver agreement was seen, respiratory infections notwithstanding, and there was no evidence of diagnostic bias in relation to daily air pollution level. Am J Epidemiol 1998; 148:666-70. 
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MATERIALS AND METHODS
The source of emergency department records was Saint John Regional Hospital, a tertiary teaching hospital located in an industrial city of approximately 130,000 on Canada's Atlantic coast. All nontrauma emergency department visits between May 1 and September 30, 1994, were stratified by two variables: daily air pollution level and discharge diagnosis as recorded in the hospital's emergency department visit database. Air pollution was considered "high" on days when ozone advisories were in effect, when the 1-hour maximum ozone concentration exceeded 82 ppb (Canada's Air Quality Objective), and for 2 days after advisories or days in which 82 ppb was exceeded. It was considered "low" on days when all pollutants were at or below the 70th percentile for the study period. The inclusion of 2 days after advisories or when the ozone concentration exceeded 82 ppb was intended to capture perceived or actual lag effects of air pollution on cardiorespiratory conditions. Diagnostic categories were asthma, chronic obstructive pulmonary disease (COPD), acute respiratory infections, cardiac conditions, and other (all other nontrauma conditions, including upper respiratory tract infection or the common cold). Ten records were selected from each of the 10 resulting strata using the "select cases" procedure, "random sample" option within SPSS (10) . The use of equal-sized sampling strata increased the prevalence of the four cardiorespiratory diagnosis categories, thus reducing sample size requirements. Records selected using this procedure were reviewed by one investigator (D. M. S.) for validity and legibility. Of 100 selected records, two were excluded because they were duplicates of other records, and six others were excluded because the dates of visit were coded incorrectly, leaving 92 records in the analysis.
The diagnosis contained in the hospital database was assigned by a trained health records coder, on the basis of the original physician's assessment of the most responsible diagnosis. A fixed panel of six fulltime emergency physicians who were not affiliated with the hospital also reviewed the complete emer-gency department record. These external raters provided a descriptive, most responsible diagnosis (e.g., "asthma", "myocardial infarction"), as they would when assessing a patient in the emergency department, and up to three additional diagnoses. External raters were blind to the other ratings and to the air pollution level. One investigator (D. M. S.) reviewed descriptive diagnoses independently of the clinical data and assigned them to the five diagnostic groups on the basis of which agreement was examined.
Differences in the proportion of visits classified in each diagnostic category between the hospital database and the external raters were examined using the Cochran-Mantel-Haenszel statistic, and heterogeneity between high-and low-pollution days was assessed using the Breslow-Day statistic, as provided by PC-SAS for Windows, Version 6.12, FREQ procedure, option CMH (11) . The primary measures of agreement were kj (for individual diagnoses) and k (over all diagnostic categories) (12, equations 13.50 and 13.51). Ninety-five percent confidence intervals were estimated as ±1.96 standard errors (12, equations 13.52 and 13.53). Sample size requirements were determined by experimenting with the standard errors as a function of the number of records and raters, relative to the minimally important difference in kj and K, while at the same time considering the availability of raters and the number of records that would be manageable for individual raters. The actual sample provided 80 percent power to detect a minimum difference of 0.13 in kj and 0.04 in k (a = 0.05) between high-and lowpollution days.
We reanalyzed agreement, taking into account additional diagnoses provided by the external raters. For each record, we determined the diagnosis provided by the greatest number of raters (including the hospital database). If a rater's most responsible diagnosis differed from the predominant diagnosis but his first additional diagnosis agreed with the predominant diagnosis, that rater's most responsible diagnosis was changed to the predominant diagnosis.
RESULTS
Specific diagnoses from the hospital database that were classified as respiratory infections were bronchitis (eight records), croup (one record), and pneumonia (eight records). Specific diagnoses under cardiac conditions included congestive heart failure (seven records), dysrhythmia (five records), myocardial infarction (two records), and unstable angina (five records). "Reactive airway disease" was classified as "asthma," while "bronchospasm" was classified as "other nontrauma" (two raters used the term bronchospasm, and both used asthma for other records, suggesting that they considered bronchospasm to be different from asthma). When "respiratory failure" or some version thereof was the most responsible diagnosis, it was classified as COPD, provided another diagnosis furnished by the rater mentioned COPD, "chronic bronchitis," or "emphysema." Table 1 summarizes selected characteristics of records included in the study. Although the number of observations in each stratum was small, for both asthma and COPD cases, the proportion admitted to the hospital was higher on low pollution days, and the mean age of cases with respiratory infection was higher on high pollution days. All air pollution measures and the proportion of days with fog were higher, on average, on high pollution days (p < 0.01).
The proportion of records categorized by each rater in each diagnostic category is summarized in table 2. Variability in diagnostic classification between raters appeared to be greatest for the categories other, respiratory infection, and asthma. The proportion of records classified as cardiorespiratory (i.e., asthma, COPD, respiratory infection, or cardiac) was 1.18 times higher for the hospital database than for the external raters, (p < 0.05), which was homogeneous for low-and high-pollution days.
Crude agreement between each external rater and the hospital database is summarized in table 3. The average level of agreement was lowest for respiratory infections. When secondary diagnosis was also con- sidered, the average level of agreement increased for all diagnostic categories, but agreement on respiratory infections remained lower. Of 444 pairs of observations in which the hospital database coded the record as cardiorespiratory, there were seven cases (1.6 percent) in which the diagnosis provided by the external raters pertained to another body system (e.g., nervous system).
In the base analysis, k was 0. 
DISCUSSION
According to the Landis and Koch classification (13), the level of agreement observed in our study ranged from moderate for respiratory infections, to substantial for asthma and COPD, to almost perfect for cardiac conditions, which is generally consistent with results reported elsewhere (14) (15) (16) . While some raters noted legibility problems with certain records, it is unlikely that this would occur more often for respiratory infection records than in those for the other diagnostic categories. Nonetheless, this could result in underestimates of agreement for all diagnostic categories.
It is not surprising that agreement was higher for cardiac than for respiratory conditions, given that the presentation of cardiac conditions is often more definitive (i.e., typical history, physical findings, and results of laboratory investigations) and that the clinical course of the respiratory conditions considered here is more likely to overlap (e.g., asthma or COPD with concurrent infection). When we considered secondary diagnoses provided by the external raters, agreement for respiratory infections increased to substantial and that for COPD to almost perfect.
The lower level of agreement on the diagnosis of respiratory infection appears to reflect random variability in classification, which could reduce our ability to detect associations between air pollution and emergency department visits for these conditions. Encouraging the use of consistent diagnostic criteria in the emergency department and obtaining data on secondary diagnoses would help to address these issues in daily time-series studies of air pollution.
